In many nonlinear dissipative systems spatially periodic structures grow out of a homogeneous basic state when the driving parameter T = T,(l+ E ) exceeds a critical value T, [l] . A special situation arises when structures are already present in a part of the system, while the rest is still in the unstable state: then these structures will propagate into the unstable state. This process of front propagation has been investigated quite intensively during the last years [%lo] experimentally, numerically and theoretically. Later investigations are mainly based on an amplitude equation, an approximation to the microscopic equation of motion of most systems which becomes exact for E + 0. In the two hydrodynamic prototype systems, the Rayleigh-Benard and the Taylor-Couette system where for normal fluids stationary patterns grow at onset excellent agreement has been found between the theoretical predictions for the propagation velocity and the experimental and numerical findings [3-61.
Here we investigate front propagation for systems with a forward bifurcation where the transition towards the periodic structure is an oscillatory one, i. k, is the critical wave vector of the structure.
The velocity of a propagating front may be determined by considering the stability of the front in just the same way as it has been done in the theory of dendritic growth [7, 12] . That is, we consider a localized perturbation in a frame of reference moving with velocity U*. By choosing v* large enough it should be possible to outrun the expanding and initially exponentially growing perturbation, that is we should see a decaying exponential in time. In this sense v* is a stabilizing parameter and the marginal stability hypothesis is simply the conjecture that the natural velocity of the pattern front is that v* for which the exponential neither grows nor decays. In detail: eq. (1) may be transformed by x = x -v* t to a moving frame. For a small, localized perturbation A, in an otherwise homogeneous, unstable state eq. (1) may be linearized:
Here 17 = (v* + w:) with denoting the group velocity. A condition that the perturbation neither grows nor decays can be obtained from the corresponding Green's function
The hypothesis of marginal stability, Re(2) = 0, leads to Thus the observable front velocity U* is v* = v* = ,ij -wf .
(5)
Note first that a nonvanishing group velocity w: linearly modifies the observable front velocity. Second, in the case of an exchange of stabilities (0, = w: = w:= 0) one obtains the well-established and confmed result vuh = 2 fi;tlo/zo.
To check this theoretically predicted influence on the propagation velocity, in principle any system exhibiting an oscillatory instability with w; # 0 may be taken. Here we choose magnetic fluids, a suspension of small magnetic particles [13] , in the gap between two concentric rotating cylinders, the Taylor-Couette system [14] . In this system the control parameter is the Taylor number T = 2R2((1 -q)/(l+ q ) ) with Reynolds number R = = (QIRld)/v, sZ1 denoting the angular velocity of the inner cylinder with radius R I , Rz [16] by a shooting-method [17] using the basic hydrodynamic field equations of motion for a magnetic fluid [18] . Therein all the information on the properties of the magnetic fluid and the strength of the magnetic field are collected in one parameter S = VJV, in agreement with [E] . v, is the additional, anisotropic rotational viscosity which, on a continuum scale of the suspension, describes the fact that the free rotation of the microscopic particles is hindered by the aligning influence of the magnetic field.
Thus by changing a from 45" to 135" one should see the change in the sign of wf directly in the front propagation velocity which makes this system well suited to check the predictions. Using the values of table I and choosing a reasonable value for E (~=0.0404) one obtains This prediction of the amplitude equation approximation on the propagation velocities of the Taylor-vortex structure into the unstable Couette flow in differently orientated magnetic fields can be checked directly by solving the full time-dependent field equations of motion for a magnetic fluid [18] by finite-difference methods. We use the SMAC-method with a grid spacing of d/20 in axial and radial direction, q = 0.95 so that changes of the magnetic field strength across the gap are negligible, E = 0.0404 and the assumption of axial symmetry in our simulation. More details on the numerics may be found in [16, 18] and citations therein. The position of the front was characterized by that point of the front where the intensity has increased to 10% of the maximum radial outflow U , , found far behind the front (ignoring the Ekman-vortices near the end plates). Figure 1 shows the patterns at different times. From fig. 2 A comparison to the theoretically predicted propagation velocities shows a very good agreement: the deviation of the numerical results from the theoretical ones are less than 2.3%. This corresponds with the recent finding [6] that the numerically observed front velocities in the Taylor-Couette system agree better than 3% with the theoretical prediction following from the amplitude equation for an exchange of stationary states provided that the propagation is observed over a distance sufficiently long (i.e. -100[d] in the Taylor-Couette system [6] ) for a steady state to be reached.
If one compares the relative splitting AV&$, ?, the agreement is even better: the numerically obtained value of 4.76% agrees nearly perfectly with the theoretical 4.57%.
Besides this effect a second one can be observed in magnetic fluids in a radial-axis magnetic field in the Taylor-Couette system. Since not only w k Z 0 , but also o, itself is nonzero, one expects in an infinite cylinder gap a Taylor-vortex pattern travelling in axial direction with the phase velocity. However, the end plates of the gap keep the neighbouring vortices, the so-called Ekman-vortices, in place. These two counteracting effects result in a creation of new vortices for a = 45" and in an annihilation for a = 135", as may be seen in fig.  1 near the left plate.
Summarizing we predicted, starting from an amplitude equation, the influence of a nonvanishing group velocity on the velocity of a propagating front and found excellent agreement with numerical simulation for a special system. This influence should be observable in other systems (e.g., binary mixtures) and thus there remains a challenge to the experimentalist.
